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,QWURGXFWLRQ
%HLQJREWDLQHGE\FURVVLQJWKHZKHDWZLWKU\HWULWLFDOH[Triticosecale:LWWPDFNLVDPDQPDGHFURSGHVLJQHG
WRFRPELQH WKHJRRGTXDOLW\DQGKLJK\LHOGLQJFDSDFLW\RI WKHZKHDWFURSZLWK WKH WROHUDQFH WRDELRWLFDQGELRWLF
VWUHVVIDFWRUVRIWKHU\HFURS(SXUHHWDO
7ULWLFDOHLVFKDUDFWHUL]HGE\WKHFDSDFLW\WRUHVLVW WRVRPHXQIDYRUDEOHELRWLFDQGDELRWLFHQYLURQPHQWDOIDFWRUV
DQGDVDFRQVHTXHQFHE\WKHFDSDFLW\WRSURGXFHJRRG\LHOGLQPDUJLQDOUHJLRQV0DUWLQHNHWDO7ULWLFDOHLVD
SODQWVSHFLHVZKLFKLVFKDUDFWHUL]HGE\KLJKJHQHWLFSRWHQWLDOIRUJUDLQ\LHOGDVZHOODVJRRGQXWULWLYHSURSHUWLHVRI
LWVJUDLQV%LEHUGåLFHWDO(VSHFLDOO\WKHQHZWULWLFDOHYDULHWLHVKDVDJUHDWFDSDFLW\WRXVHWKHHQYLURQPHQWDO
VRLO DQG FOLPDWLF DQG WHFKQRORJLFDO FRQGLWLRQV 7KHUHIRUH WULWLFDOH FDQ EH FKDUDFWHUL]HG DV D JUDLQV VSHFLHV
EHORQJLQJ WR WKH IXWXUH IRU DUHDV ZLWK OLPLWLQJ VRLO DQG FOLPDWH FRQGLWLRQV EXW DOVR IRU LQWHQVLYH WHFKQRORJLFDO
FRQGLWLRQV 'XPEUDYD HW DO  ,W LV D SRWHQWLDO FHUHDO WR JLYH EHWWHU \LHOG XQGHU PRLVWHU VWUHVVHG FRQGLWLRQ
0RKDPPDGHWDO'UăJKLFLEXWLWKDVWKHDELOLW\WRSURGXFHLQFUHDVHGJUDLQVDQGELRPDVV\LHOGVXQGHU
YDULRXVVRLODQGFOLPDWLFFRQGLWLRQV,WWXHWDO%XUGXMDQHWDO7KHFDSDFLW\RIWULWLFDOHFURSWRSHUIRUP
ZHOOXQGHUOLPLWHGJURZLQJFRQGLWLRQVPDGHSRVVLEOHWKHFXOWLYDWLRQRIWKLVSODQWLQWKHZRUOGRQPRUHWKDQPLOOLRQ
KHFWDUHVHYHU\\HDUVLQFHDFFRUGLQJWR)$2GDWDEDVHWKHWHQGHQF\EHLQJWRH[FHHGPLOOLRQKHFWDUHVLQWKH
ODVW\HDUV,RQHWDO
*UDLQ\LHOGLVXVXDOO\SRVLWLYHO\FRUUHODWHGZLWKDOOLWVFRPSRQHQWV.R]DNHWDO$JUHDWLQIOXHQFHRQWKH
JUDLQ\LHOGDWWULWLFDOHKDVWKHQXPEHURIHDUVRQVTXDUHPHWHU%XWDVLJQLILFDQWLQIOXHQFHRQWKHJUDLQ\LHOGKDVDOVR
WKH \LHOG FRPSRQHQWV RI WKH HDU UHVSHFWLYHO\ HDU OHQJWK QXPEHU RI IHUWLOH VSLNHOHWV SHU HDU QXPEHU RI VWHULOH
VSLNHOHWV SHU HDU QXPEHU RI JUDLQV SHU HDU QXPEHU RI JUDLQV SHU VSLNHOHW JUDLQ ZHLJK SHU HDU WKRXVDQG JUDLQ
ZHLJKW$OOWKHVH\LHOGFRPSRQHQWVDUHLQIOXHQFHGE\GLIIHUHQWHQYLURQPHQWDODQGWHFKQRORJLFDOIDFWRUV$PRQJWKH
WHFKQRORJLFDO IDFWRUV WKHUH DUH FRXQWLQJ WKH SUHFHGLQJ FURS VRLO WLOODJH DQG IHUWLOL]DWLRQ FRQGLWLRQV HVSHFLDOO\
QLWURJHQIHUWLOL]DWLRQ
7KH SUHFHGLQJ FURS KDV D JUHDW LPSRUWDQFH RQ WKH FURS \LHOGLQJ FDSDFLW\ EHLQJ HVVHQWLDO WR EH HVWDEOLVKHG DQ
DSSURSULDWHFURSURWDWLRQ
,Q PRGHUQ DJULFXOWXUH D WUHQG LV REVHUYHG WR DEDQGRQ WKH WUDGLWLRQDO VRLO FXOWLYDWLRQ IRU GLIIHUHQW YDULDQWV RI
PLQLPXPDQGHYHQ]HURWLOODJHV\VWHP-DĞNLHZLF]7KHUHIRUHLWLVRILQWHUHVWWRXQGHUVWDQGDWGLIIHUHQWFURSV
LQFOXGLQJ WULWLFDOH WKH LQWHUDFWLRQRI WKHVRLO WLOODJHV\VWHPDVVRFLDWHGZLWKGLIIHUHQWSUHFHGLQJFURSVDQGGLIIHUHQW
IHUWLOL]DWLRQFRQGLWLRQV
1LWURJHQ IHUWLOL]HUDSSOLFDWLRQDWGLIIHUHQWSODQW VWDJHVKDVDQHVVHQWLDOHIIHFWRQ WKHJUDLQ\LHOGTXDOLW\ $ODUX
 8QGHUVWDQGLQJ WKH IHUWLOL]DWLRQ HIIHFW KDV EHHQ D FRQWLQXRXV HQGHDYRU WRZDUG LPSURYLQJ IHUWLOL]DWLRQ
WHFKQRORJ\DQGVWUDWHJ\WRUHGXFHWKHQHJDWLYHLPSDFWVWRLQFUHDVHWKHFURS\LHOG-DQXãDXVNDLWơ
7KHDLPRIWKLVSDSHULVWRSUHVHQWWKHUHVXOWVUHJDUGLQJWKH\LHOGDQGWKH\LHOGFRPSRQHQWVZHKDYHREWDLQHGDW
WZRWULWLFDOHYDULHWLHVVWXGLHGXQGHUGLIIHUHQWSUHFHGLQJFURSVGLIIHUHQWVRLOWLOODJHFRQGLWLRQVDQGGLIIHUHQWQLWURJHQ
DSSOLFDWLRQFRQGLWLRQV
0DWHULDOVDQG0HWKRGV
2.1. Experimental design 
5HVHDUFKHVZHUH SHUIRUPHG LQ WKH DJULFXOWXUDO \HDU  LQ D ILHOG H[SHULPHQW XQGHU UDLQIHG FRQGLWLRQV
7KHILHOGH[SHULPHQWZDVORFDWHGZLWKLQWKH([SHULPHQWDO)DUP0RDUD'RPQHDVFDR¶¶¶1RUWKODWLWXGHDQG
R¶¶¶ (DVW ORQJLWXGH EHORQJLQJ WR WKH 8QLYHUVLW\ RI $JURQRPLF 6FLHQFHV DQG 9HWHULQDU\ 0HGLFLQH RI
%XFKDUHVW
7ZR WULWLFDOHYDULHWLHV 7XOXVDQG*RUXQZHUHVWXGLHGXQGHU WKH IROORZLQJFRQGLWLRQV WZRSUHFHGLQJFURSV
UHVSHFWLYHO\VXQIORZHUDQGPDL]H WZRVRLO WLOODJH UHVSHFWLYHO\SORXJKLQJDQGKDUURZLQJVL[QLWURJHQDSSOLFDWLRQ
YDULDQWV UHVSHFWLYHO\ NJKD NJKD NJKD NJKD NJKD DQG
NJKD
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2.2. Crop management 
)RUWKHYDULDQWVZLWKSORXJKLQJDVVRLOWLOODJHWKHUHZDVSHUIRUPHGRQHKDUURZLQJZRUNDWDGHSWKRIFPRQ
WK RI 6HSWHPEHU  ZKLFK ZDV IROORZHG E\ SORXJKLQJ SHUIRUPHG DW D GHSWK RI  FP WZR GD\V ODWHU
UHVSHFWLYHO\RQWKRI6HSWHPEHU
)RUWKHYDULDQWVZLWKKDUURZLQJDVVRLOWLOODJHWKHUHZHUHSHUIRUPHGWZRKDUURZLQJZRUNVDWDGHSWKRIFPRQ
WKRI6HSWHPEHU
6HHGEHGSUHSDUDWLRQZDVSHUIRUPHGRQWKRI2FWREHUE\WZRSDVVDJHVZLWKDVHHGEHGFXOWLYDWRUIRUWKH
YDULDQWVZLWKSORXJKLQJDVVRLOWLOODJHDQGE\RQHSDVVDJHZLWKDVHHGEHGFXOWLYDWRUIRUWKHYDULDQWVZLWKKDUURZLQJ
DVVRLOWLOODJH
6RZLQJZDVSHUIRUPHGLQWKHVDPHGD\DVVHHGEHGSUHSDUDWLRQDWFPURZVSDFLQJDQGDWDGHQVLW\RI
JHUPLQDOVHHGVSHUVTXDUHPHWHU
1LWURJHQ DSSOLFDWLRQVZHUH SHUIRUPHG DV IROORZV ILUVW DSSOLFDWLRQ RI QLWURJHQZDV LQ DXWXPQ EHIRUH VHHGEHG
SUHSDUDWLRQRQWKRI2FWREHUVHFRQGDSSOLFDWLRQRIQLWURJHQZDVLQVSULQJLQWKHWLOOHULQJJURZLQJVWDJH
RQWKRI0DUFK WKLUGDSSOLFDWLRQRIQLWURJHQZDV LQ VSULQJ LQ WKH WZRQRGHVJURZLQJVWDJH RQWKRI
$SULO
,QWKHVSULQJWKHZHHGFRQWUROZDVSHUIRUPHGE\WKHKHOSRIKHUELFLGH'LFRSXU7RS6/JODFLG'
IURP6'0$JOGLFDPEDDWDUDWHRIOKD7KHKHUELFLGHDSSOLFDWLRQZDVSHUIRUPHGRQQGRI$SULO
2.3. Soil and climatic data  
)RU WKH DUHD ZKHUH WKH ILHOG H[SHULPHQW ZDV SHUIRUPHG WKH VSHFLILF VRLO LV UHGGLVK SUHOXYRVRLO ZKLFK LV
FKDUDFWHUL]HGE\WKHKXPXVFRQWHQWEHWZHHQDQGDFOD\ORDPWH[WXUHDQGDS+EHWZHHQDQG
,Q WKH VWXGLHG DUHD GXULQJ WKH QLQHPRQWKV RI LQWHUHVW IRU WULWLFDOH SODQW JURZWK UHVSHFWLYHO\ IURP6HSWHPEHU
WR-XQHWKHDYHUDJHWHPSHUDWXUHZDVR&ZKLOHWKHPXOWLDQQXDODYHUDJHWHPSHUDWXUHLVR&)RUWKH
VDPHSHULRGWKHVXPRIUDLQIDOOZDVPPZKLOHWKHPXOWLDQQXDODYHUDJHUDLQIDOOLVPP
2.4. Determinations and data analysis 
7KH \LHOG GHWHUPLQDWLRQV ZHUH SHUIRUPHG DW IXOO\ PDWXULW\ VWDJH E\ FXWWLQJ DQG WKHQ KDUYHVWLQJ WKH WULWLFDOH
SODQWV E\ WKH KHOS RI D WKUDVKHU 7KH VDPSOHV ZHUH REWDLQHG IURP IRXU URZV RI SODQWV RQ  P OHQJWK ZKLFK
UHSUHVHQWVPIRUHDFKH[SHULPHQWDOYDULDQW7KHJUDLQVZHUHZHLJKWHGDQGWKHLUPDVVZDVUHSRUWHGDWKHFWDUH
DQGH[SUHVVHGLQNJKD)RUHDFKJUDLQVDPSOHWKHJUDLQPRLVWXUHFRQWHQWZDVGHWHUPLQHGE\WKHKHOSRIDPRLVWXUH
DQDO\]HU7KHQWKH\LHOGZDVFDOFXODWHGDWPRLVWXUHFRQWHQW
$OVRLWZDVGHWHUPLQHGWKHQXPEHURIHDUVSHUVTXDUHPHWHU%XWIRUWKHH[SHULPHQWDOYDULDQWVKDYLQJPDL]HDV
SUHFHGLQJFURSDQGSORXJKLQJDVVRLOWLOODJHZHZHUHQRWDEOHWRWDNHYDOLGVDPSOHVRISODQWVEHFDXVHRIWKHKLJK
SODQWKHWHURJHQHLW\ZKLFKZDVGXHWRWKHSRRUDQGVWDJJHUHGSODQWHPHUJHQFH
)RUHDFKH[SHULPHQWDOYDULDQWWHQWULWLFDOHHDUVZHUHWDNHQDQGDQDO\]HGLQWRODERUDWRU\IRUGHWHUPLQLQJWKH\LHOG
FRPSRQHQWV RI WKH WULWLFDOH HDUV UHVSHFWLYHO\ HDU OHQJWK QXPEHU RI IHUWLOH VSLNHOHWV SHU HDU QXPEHU RI VWHULOH
VSLNHOHWVSHUHDUQXPEHURIJUDLQVSHUHDUQXPEHURIJUDLQVSHUVSLNHOHWJUDLQZHLJKWSHUHDU
7KH JUDLQ VDPSOHV FRPLQJ IURP WKUDVKHU DIWHU WKHLU ZHLJKWLQJ DQG PRLVWXUH DQDO\]H WKHUH ZHUH XVHG WR EH
GHWHUPLQHG WKH \LHOG TXDOLW\ UHVSHFWLYHO\ WKRXVDQG JUDLQ ZHLJKW KHFWROLWHU ZHLJKW SURWHLQ FRQWHQG DQG VWDUFK
FRQWHQWRIWKHJUDLQV
7KHREWDLQHGGDWDZHUHVWDWLVWLFDOO\SURFHVVHGE\DQDO\VLVRIYDULDQFH$129$
5HVXOWVDQG'LVFXVVLRQV
3.1. Ear density 
7KH PRVW LPSRUWDQW IDFWRU IRU KLJK \LHOG LV WKH QXPEHU RI SURGXFWLYH VWHPV QXPEHU RI HDUV SHU DUHD XQLW
6NXRGLHQơ DQG 1HNURãLHQơ  5HJDUGLQJ WKLV LPSRUWDQW \LHOGLQJ FRPSRQHQW UHVSHFWLYHO\ WKH HDU GHQVLW\
H[SUHVVHGDVQXPEHURIHDUVSHUVTXDUHPHWHUWKHVWXGLHGYDULHWLHVUHDFWHGGLIIHUHQWO\GHSHQGLQJRQWKHSUHFHGLQJ
FURSDQGVRLOWLOODJHUHJDUGOHVVRIQLWURJHQIUDFWLRQDWLRQ)LJXUH
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*RUXQYDULHW\DFKLHYHVKLJKHUHDUGHQVLWLHVWKDQ7XOXVYDULHW\,WFDQEHREVHUYHGWKDW*RUXQYDULHW\DFKLHYHV
GHQVLWLHVRIRYHUHDUVPZKHQ VXQIORZHU LV WKHSUHFHGLQJFURSDQG ORZHUGHQVLWLHV DIWHUPDL]HDVSUHFHGLQJ
FURSLQWKHVDPHIHUWLOL]DWLRQDQGVRLOWLOODJHFRQGLWLRQVUHVSHFWLYHO\KDUURZLQJFRQGLWLRQV,QFDVHRI7XOXVYDULHW\
WKH HDU GHQVLW\ZDV ORZHU UHJDUGOHVV RI WKH SUHFHGLQJ FURS DQG VRLO WLOODJH EXWZLWK WKH KLJKHVW YDOXHVZKHQ WKH
SUHFHGLQJFURSZDVPDL]HDQGLQKDUURZLQJFRQGLWLRQV
)RUWKHYDULDQWZLWKRXWQLWURJHQDSSOLFDWLRQWKHHDUGHQVLW\ZDVEHORZHDUVPUHJDUGOHVVWKHSUHFHGLQJFURS
DQGVRLOWLOODJH7KHYDULDQWVZLWKQLWURJHQDSSOLHGLQWKHDXWXPQUHDOL]HGWKHKLJKHVWYDOXHVRIWKHHDUGHQVLW\

ΎΎ
Ž
ϯϰϲ
ϯϵϳ ϯϵϴ ϯϴϯ ϯϳϲ ϯϳϲ
ZϸсϬ͘ϵϳϲϯ
Ϭ
ϭϬϬ
ϮϬϬ
ϯϬϬ
ϰϬϬ
ϱϬϬ
ϲϬϬ
Ϭ͗Ϭ͗Ϭ ϰϬ͗ϰϬ͗ϰϬ ϰϬ͗ϴϬ͗Ϭ Ϭ͗ϰϬ͗ϴϬ Ϭ͗ϴϬ͗ϰϬ Ϭ͗ϭϮϬ͗Ϭ
EŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
Eƌ͘
,ĂƌƌŽǁŝŶŐ^ƵŶĨůŽǁĞƌ ,ĂƌƌŽǁŝŶŐDĂŝǌĞ
WůŽƵŐŚŝŶŐ^ƵŶĨůŽǁĞƌ ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
WŽůǇ͘;ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶͿ dƵůƵƐsĂƌŝĞƚǇ
ŽŶƚƌŽů
sĂƌŝĂŶƚƐ

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Ϭ͗Ϭ͗Ϭ ϰϬ͗ϰϬ͗ϰϬ ϰϬ͗ϴϬ͗Ϭ Ϭ͗ϰϬ͗ϴϬ Ϭ͗ϴϬ͗ϰϬ Ϭ͗ϭϮϬ͗Ϭ
EŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
Eƌ͘
,ĂƌƌŽǁŝŶŐ^ƵŶĨůŽǁĞƌ ,ĂƌƌŽǁŝŶŐDĂŝǌĞ
WůŽƵŐŚŝŶŐ^ƵŶĨůŽǁĞƌ ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
WŽůǇ͘;ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶͿ 'ŽƌƵŶϭsĂƌŝĞƚǇ
ŽŶƚƌŽů
sĂƌŝĂŶƚƐ

)LJ(DUGHQVLW\DWWKHWZRWULWLFDOHYDULHWLHVVWXGLHGXQGHUGLIIHUHQWSUHFHGLQJFURSVVRLOWLOODJHDQGQLWURJHQIHUWLOL]DWLRQFRQGLWLRQV
3.2. Ear length 
5HJDUGLQJ WKH HDU OHQJWK LW FDQ EH REVHUYHG WKDW 7XOXV YDULHW\ DFKLHYHG ORQJHU HDUV WKDQ *RUXQ  YDULHW\
UHJDUGOHVVRISUHFHGLQJFURSVRLOWLOODJHDQGQLWURJHQDSSOLFDWLRQWKLV\LHOGFRPSRQHQWEHLQJFRUUHODWHGQHJDWLYHO\
ZLWKWKHQXPEHURIHDUVP)LJXUH
,Q FDVH RI 7XOXV YDULHW\ WKH HDU OHQJWK KDV YDOXHV RI RYHU  FP IRU WKHPDMRULW\ RI YDULDQWV FRPSDUHGZLWK
*RUXQYDULHW\LQZKLFKWKHHDUOHQJWKLVRYHUFPLQWKHVDPHYDULDQWV7KHLQFUHDVHRIHDUOHQJWKFDQEHREVHUYHG
LQYDULDQWVZKHUHQLWURJHQZDVDSSOLHGIUDFWLRQDWHGDQGLQKLJKHUGRVHVLQWKHWLOOHULQJJURZLQJVWDJHIDYRULQJWKH
\LHOGFRPSRQHQWVDWHDUOHYHOFRPSDUHGZLWKQLWURJHQDSSOLHGLQWKUHHHTXDOIUDFWLRQVRUIXOO\DSSOLHGLQWKHWLOOHULQJ
JURZLQJVWDJH

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EŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
Đŵ
,ĂƌƌŽǁŝŶŐ^ƵŶĨůŽǁĞƌ ,ĂƌƌŽǁŝŶŐDĂŝǌĞ
WůŽƵŐŚŝŶŐ^ƵŶĨůŽǁĞƌ ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
WŽůǇ͘;ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶͿ dƵůƵƐsĂƌŝĞƚǇ
ŽŶƚƌŽů
sĂƌŝĂŶƚƐ

Ύ ΎΎΎ
Ύ Ύ
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Ύ
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Ύ
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Ϭ
Ϯ
ϰ
ϲ
ϴ
ϭϬ
ϭϮ
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Ϭ͗Ϭ͗Ϭ ϰϬ͗ϰϬ͗ϰϬ ϰϬ͗ϴϬ͗Ϭ Ϭ͗ϰϬ͗ϴϬ Ϭ͗ϴϬ͗ϰϬ Ϭ͗ϭϮϬ͗Ϭ
EŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
Đŵ
,ĂƌƌŽǁŝŶŐ^ƵŶĨůŽǁĞƌ ,ĂƌƌŽǁŝŶŐDĂŝǌĞ
WůŽƵŐŚŝŶŐ^ƵŶĨůŽǁĞƌ ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
WŽůǇ͘;ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶͿ 'ŽƌƵŶϭsĂƌŝĞƚǇ
ŽŶƚƌŽů
sĂƌŝĂŶƚƐ

)LJ(DUOHQJWKDWWKHWZRWULWLFDOHYDULHWLHVVWXGLHGXQGHUGLIIHUHQWSUHFHGLQJFURSVVRLOWLOODJHDQGQLWURJHQIHUWLOL]DWLRQFRQGLWLRQV
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3.3. Number of fertile spikelets per ear 
7KHQXPEHURIIHUWLOHVSLNHOHWVSHUHDULVKLJKHULQFDVHRI7XOXVYDULHW\ZKLFKKDVDORZHUQXPEHURIHDUVP
FRPSDUHGWR*RUXQYDULHW\7KHQXPEHURIIHUWLOHVSLNHOHWVSHUHDULVULVLQJLQWKHYDULDQWVZKHUHWKHQLWURJHQZDV
DSSOLHGDWDUDWHRINJKDLQWKHWLOOHULQJJURZLQJVWDJHIRU7XOXVYDULHW\DQGLQWKHWZRQRGHVJURZLQJVWDJHIRU
*RUXQYDULHW\$KLJKHUQXPEHURIVSLNHOHWVSHUHDURYHUFDQEHREVHUYHGZKHQWKHSUHFHGLQJFURSLVPDL]H
LQ KDUURZLQJ FRQGLWLRQV DQG ZKHQ DSSO\LQJ  NJ 1KD GXULQJ GLIIHUHQWLDWLRQ RI \LHOG FRPSRQHQWV DW HDU OHYHO
)LJXUH

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Ϭ͗Ϭ͗Ϭ ϰϬ͗ϰϬ͗ϰϬ ϰϬ͗ϴϬ͗Ϭ Ϭ͗ϰϬ͗ϴϬ Ϭ͗ϴϬ͗ϰϬ Ϭ͗ϭϮϬ͗Ϭ
EŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
Eƌ͘
,ĂƌƌŽǁŝŶŐ^ƵŶĨůŽǁĞƌ ,ĂƌƌŽǁŝŶŐDĂŝǌĞ
WůŽƵŐŚŝŶŐ^ƵŶĨůŽǁĞƌ ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
WŽůǇ͘;ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶͿ dƵůƵƐsĂƌŝĞƚǇ
ŽŶƚƌŽů
sĂƌŝĂŶƚƐ

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Ϭ͗Ϭ͗Ϭ ϰϬ͗ϰϬ͗ϰϬ ϰϬ͗ϴϬ͗Ϭ Ϭ͗ϰϬ͗ϴϬ Ϭ͗ϴϬ͗ϰϬ Ϭ͗ϭϮϬ͗Ϭ
EŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
Eƌ͘
,ĂƌƌŽǁŝŶŐ^ƵŶĨůŽǁĞƌ ,ĂƌƌŽǁŝŶŐDĂŝǌĞ
WůŽƵŐŚŝŶŐ^ƵŶĨůŽǁĞƌ ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
WŽůǇ͘;ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶͿ 'ŽƌƵŶϭsĂƌŝĞƚǇ
ŽŶƚƌŽů
sĂƌŝĂŶƚƐ

)LJ1XPEHURIIHUWLOHVSLNHOHWVSHUHDUDWWKHWZRWULWLFDOHYDULHWLHVVWXGLHGXQGHUGLIIHUHQWSUHFHGLQJFURSV
VRLOWLOODJHDQGQLWURJHQIHUWLOL]DWLRQFRQGLWLRQV
3.4. Number of sterile spikelets per ear 
&RPSDUHG ZLWK *RUXQ  YDULHW\ LQ ZKLFK WKH QXPEHU RI VWHULOH VSLNHOHWV SHU HDU LV UHODWLYHO\ KRPRJHQHRXV
EHWZHHQ WKH H[SHULPHQWDO YDULDQWV DW 7XOXV YDULHW\ WKH QXPEHU RI VWHULOH VSLNHOHWV SHU HDU LV ULVLQJ ZKHQ WKH
SUHFHGLQJFURSLVVXQIORZHUDQGLQSORXJKLQJFRQGLWLRQVDQGUHGXFHVZKHQDSSO\LQJNJ1KDLQWKHHDUO\VSULQJ
LQWKHWLOOHULQJJURZLQJVWDJHDQGDWWKHPLGWHUPRIVWHPHORQJDWLRQUHVSHFWLYHO\LQWKHWZRQRGHVJURZLQJVWDJH
)LJXUH

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ŽŽŽ
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Ž
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EŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
Eƌ͘
,ĂƌƌŽǁŝŶŐ^ƵŶĨůŽǁĞƌ ,ĂƌƌŽǁŝŶŐDĂŝǌĞ
WůŽƵŐŚŝŶŐ^ƵŶĨůŽǁĞƌ ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
WŽůǇ͘;ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶͿ dƵůƵƐsĂƌŝĞƚǇ
ŽŶƚƌŽů
sĂƌŝĂŶƚƐ

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ϭ͘ϰϯ
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ϭ
Ϯ
ϯ
Ϭ͗Ϭ͗Ϭ ϰϬ͗ϰϬ͗ϰϬ ϰϬ͗ϴϬ͗Ϭ Ϭ͗ϰϬ͗ϴϬ Ϭ͗ϴϬ͗ϰϬ Ϭ͗ϭϮϬ͗Ϭ
EŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
Eƌ͘
,ĂƌƌŽǁŝŶŐ^ƵŶĨůŽǁĞƌ ,ĂƌƌŽǁŝŶŐDĂŝǌĞ
WůŽƵŐŚŝŶŐ^ƵŶĨůŽǁĞƌ ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
WŽůǇ͘;ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶͿ 'ŽƌƵŶϭsĂƌŝĞƚǇ
ŽŶƚƌŽů
sĂƌŝĂŶƚƐ

)LJ1XPEHURIVWHULOHVSLNHOHWVSHUHDUDWWKHWZRWULWLFDOHYDULHWLHVVWXGLHGXQGHUGLIIHUHQWSUHFHGLQJFURSV
VRLOWLOODJHDQGQLWURJHQIHUWLOL]DWLRQFRQGLWLRQV
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3.5. Number of grains per ear 
&RPSDUHGZLWK*RUXQYDULHW\DW7XOXVWKHQXPEHURIJUDLQVSHUHDULVKLJKHU7KHKLJKHVWQXPEHURIJUDLQV
SHUHDU LV UHJLVWHUHGDW7XOXVYDULHW\ LQSORXJKLQJFRQGLWLRQVZKHQDSSO\LQJNJ1KDDW WKHPLGWHUPRIVWHP
HORQJDWLRQUHJDUGOHVVRIWKHSUHFHGLQJFURS7KHIXOODSSOLFDWLRQRIQLWURJHQLQWKHHDUO\VSULQJUHGXFHVFRQVLGHUDEO\
WKHQXPEHURIJUDLQVSHUHDU$W*RUXQYDULHW\WKHQXPEHURIJUDLQVSHUHDULVULVLQJLQSORXJKLQJFRQGLWLRQVDQG
ZKHQPRVWRIWKHQLWURJHQZDVDSSOLHGLQWKHHDUO\VSULQJDQGDWWKHPLGWHUPRIWKHVWHPHORQJDWLRQ)LJXUH

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EŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
Eƌ͘
,ĂƌƌŽǁŝŶŐ^ƵŶĨůŽǁĞƌ ,ĂƌƌŽǁŝŶŐDĂŝǌĞ
WůŽƵŐŚŝŶŐ^ƵŶĨůŽǁĞƌ ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
WŽůǇ͘;ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶͿ dƵůƵƐsĂƌŝĞƚǇ
ŽŶƚƌŽů
sĂƌŝĂŶƚƐ

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EŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
Eƌ͘
,ĂƌƌŽǁŝŶŐ^ƵŶĨůŽǁĞƌ ,ĂƌƌŽǁŝŶŐDĂŝǌĞ
WůŽƵŐŚŝŶŐ^ƵŶĨůŽǁĞƌ ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶ
WŽůǇ͘;ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉƉůŝĐĂƚŝŽŶͿ 'ŽƌƵŶϭsĂƌŝĞƚǇ
ŽŶƚƌŽů
sĂƌŝĂŶƚƐ

)LJ1XPEHURIJUDLQVSHUHDUDWWKHWZRWULWLFDOHYDULHWLHVVWXGLHGXQGHUGLIIHUHQWSUHFHGLQJFURSV
VRLOWLOODJHDQGQLWURJHQIHUWLOL]DWLRQFRQGLWLRQV
3.6. Number of grains per spikelet 
,QFDVHRI7XOXVYDULHW\WKHQXPEHURIJUDLQVSHUVSLNHOHWLVULVLQJLQSORXJKLQJFRQGLWLRQVDIWHUVXQIORZHUDQG
ZKHQDSSO\LQJNJ1KDDWWKHPLGWHUPRIVWHPHORQJDWLRQWZRQRGHVJURZLQJVWDJH,QFDVHRI*RUXQWKLV
YDULHW\FDSLWDOL]HVEHWWHUWKHQLWURJHQDSSOLHGLQWKHHDUO\VSULQJ)LJXUH
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)LJ1XPEHURIJUDLQVSHUVSLNHOHWDWWKHWZRWULWLFDOHYDULHWLHVVWXGLHGXQGHUGLIIHUHQWSUHFHGLQJFURSV
VRLOWLOODJHDQGQLWURJHQIHUWLOL]DWLRQFRQGLWLRQV
3.7. Grains weight per ear 
7KHJUDLQZHLJKWSHUHDU LVKLJKHU LQ7XOXVYDULHW\FRPSDUHGZLWK*RUXQYDULHW\$W7XOXVYDULHW\ WKHJUDLQ
ZHLJKWSHUHDULQFUHDVHVJUHDWO\DIWHUVXQIORZHULQSORXJKLQJFRQGLWLRQVDQGZKHQDSSO\LQJNJ1KDLQWKHHDUO\
VSULQJRUDW WKHPLGWHUPRIVWHPHORQJDWLRQEXWUHGXFHVLQDOOH[SHULPHQWDOYDULDQWVLQFDVHRIIXOODSSOLFDWLRQRI
QLWURJHQLQWKHHDUO\VSULQJ)LJXUH
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3.8. Thousand grain weight 
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)LJ7KRXVDQGJUDLQZHLJKWDWWKHWZRWULWLFDOHYDULHWLHVVWXGLHGXQGHUGLIIHUHQWSUHFHGLQJFURSV
VRLOWLOODJHDQGQLWURJHQIHUWLOL]DWLRQFRQGLWLRQV
3.9. Grain yield at 14% moisture content 
7KHJUDLQ\LHOGDWKXPLGLW\LVKLJKHULQFDVHRI*RUXQYDULHW\FRPSDUHGZLWK7XOXVYDULHW\IRUPRVWRI
H[SHULPHQWDOYDULDQWV*RUXQYDULHW\DFKLHYHVWKHKLJKHVWJUDLQ\LHOGVLQKDUURZLQJFRQGLWLRQVUHJDUGOHVVRIWKH
SUHFHGLQJFURSDQGQLWURJHQIUDFWLRQDWLRQ)LJXUH
:KHQ WKH SUHFHGLQJ FURS LV VXQIORZHU WKH JUDLQ \LHOG YDULHV EHWZHHQ  DQG  NJKD IRU PRVW RI
H[SHULPHQWDOYDULDQWVDQGIRU*RUXQYDULHW\ ,QFDVHRI7XOXVYDULHW\ WKHJUDLQ\LHOG UDQJHVEHWZHHQDQG
NJKDIRUPRVWRIH[SHULPHQWDOYDULDQWVUHJDUGOHVVRI WKHQLWURJHQIUDFWLRQDWLRQ,WKDV WREHXQGHUOLQHGWKDW
JRRGJUDLQ\LHOGVZHUHDFKLHYHGLQWKHYDULDQWVZLWKQLWURJHQDSSOLFDWLRQLQWKHDXWXPQ

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3.10. Hectoliter weight 
7KHKHFWROLWHUZHLJKWUHJLVWHUVODUJHYDULDWLRQVDFFRUGLQJWRWHFKQRORJLFDOFRQGLWLRQVSUHFHGLQJFURSVRLOWLOODJH
DQG QLWURJHQ IHUWLOL]DWLRQ FRQGLWLRQV +RZHYHU WKH KLJKHVW YDOXHV RI WKH KHFWROLWHU ZHLJKW DUH UHJLVWHUHG LQ
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)LJXUH
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3.11. Grain protein content 
7KHSURWHLQFRQWHQWRIWKHWULWLFDOHJUDLQVZDVLQIOXHQFHGVLJQLILFDQWO\E\YDULHW\SUHFHGLQJFURSVRLOWLOODJHDQG
QLWURJHQIHUWLOL]DWLRQ)LJXUH
,QFDVHRIYDULDQWVZLWKQLWURJHQDSSOLFDWLRQWKHSURWHLQFRQWHQWUDQJHVIURPWRPRUHWKDQZKLOHIRUWKH
XQIHUWLOL]HGYDULDQWV WKHSURWHLQFRQWHQWZDVEHORZ6R WKH ORZHVWSURWHLQFRQWHQWRI WKH WULWLFDOHJUDLQVZDV
UHJLVWHUHGDWWKHXQIHUWLOL]HGYDULDQW
*RUXQKDV UHDOL]HGKLJKHUYDOXHVRI WKHSURWHLQ FRQWHQW WKDQ7XOXVYDULHW\7KHKLJKHVWSURWHLQ FRQWHQWZDV
UHJLVWHUHGLQWKHFDVHRIYDULDQWVIHUWLOL]HGZLWKQLWURJHQLQVSULQJLQERWKJURZLQJVWDJHVUHVSHFWLYHO\LQWKHWLOOHULQJ
JURZLQJVWDJHDQGLQWKHWZRQRGHVJURZLQJVWDJH$OVRWKHKLJKHVWSURWHLQFRQWHQWZDVUHJLVWHUHGLQWKHFDVHRI
KDUURZLQJDVVRLOWLOODJHFRPSDUHGWRSORZLQJ%XWWKHGLIIHUHQFHVGHWHUPLQHGE\WKHSUHFHGLQJFURSZHUHVPDOO

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&RQFOXVLRQV
7ULWLFDOHLVDFHUHDOVSHFLHVZLWKDKLJKHFRORJLFDOSODVWLFLW\WKDWPDNHVDEHWWHUXVHRIFOLPDWLFDQGVRLOFRQGLWLRQV
WKDQRWKHUFURSV
7KH VWXGLHG YDULHWLHV UHDFWHG GLIIHUHQWO\ LQ WKH VSHFLILF FOLPDWLF FRQGLWLRQV RI  DIWHU WKH SUHFHGLQJ FURSV
VXQIORZHUVDQGPDL]HDQGXQGHUWKHGLIIHUHQWVRLOWLOODJHFRQGLWLRQVDQGQLWURJHQIHUWLOL]DWLRQLQWKHJURZLQJVWDJHV
ZKHQWKH\LHOGLQJFRPSRQHQWVRIWKHHDUDUHGHYHORSLQJ
7XOXVYDULHW\UHDFWHGPRUHIDYRUDEOHZKHQWKHPLQLPXPVRLOWLOODJHZDVSHUIRUPHGDIWHUVXQIORZHUVDVSUHFHGLQJ
FURS DQGZKHQ QLWURJHQZDV DSSOLHG LQ VSULQJ LQ WKH WZR QRGHV JURZLQJ VWDJH WKLV EHLQJ VXLWDEOH IRU LQWHQVLYH
WHFKQRORJLHV
*RUXQYDULHW\VKRZVUXVWLFLW\FKDUDFWHULVWLFVZKLFKDUHPDQLIHVWHGE\KLJKHU\LHOGVLQWKHFDVHRIVXQIORZHUDV
SUHFHGLQJFURSDQGLQWKHFDVHRIQLWURJHQDSSOLFDWLRQLQWKHJURZLQJVWDJHVZLWKKLJKQLWURJHQFRQVXPSWLRQ
7ULWLFDOH UHVSRQGVPRUH IDYRUDEOHZLWK KLJKHU \LHOGV WKDQ WKRVH REWDLQHG DWZKHDW DQGPDL]HZKHQ LQWHQVLYH
WHFKQRORJLHVDUHSUDFWLFHGLQWKHOLPLWHGVRLODQGFOLPDWLFFRQGLWLRQV
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